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IS claims Nos. 18 with respect to industrial applicability. 



IS the said international application, or the said claims Nos. 1 8 relate to the following subject matter which does 
not require an international preliminary examination (specify): 
see separate sheet 



□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 



□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



1. Statement 



Novelty (N) 



Yes: 



Claims 1-18 
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Inventive step (IS) 
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Claims 
Claims 
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Industrial applicability (IA) Yes: Claims 1-17 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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SECTION III 

Claim 18 relates to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated 
with respect to the industrial applicability of the subject-matter of this claim (Article 
34(4)(a)(i) PCT). 

SECTION V 

2. CITATIONS AND EXPLANATIONS 

2.1 In view of the priority documents pertaining to the present application, the 
international patent application WO 99/33488 (publication date 08.07.99), cited in 
the International Search Report under the "P" category, is not to be regarded as 
state of the art according to Rule 64 (1) PCT as the claimed date of priority of 
19.03.99 can be allowed for the relevant parts of the application. 

Nevertheless, the aforementioned WO 99/33488 (filed on 18.12.98) appears to 
disclose immunogenic compositions and methods for their production, vaccines 
and therapeutic uses falling under the scope of present Claims 1-3 and 11-18 
(see Examples 2, 3 and 5 of WO 99/33488). This document is therefore brought 
to the Applicant's attention in view of the provisions of Article 54(3) and (4) EPC. 

2.2 The following documents have been considered for the purposes of this report: 
D1: WO 96/32963 

D2: Akkoyunlu, M. et al (1997) Infection and Immunity 65:5010-5016 
D3: Lee, C.J. et al (1997) Critical Reviews in Microbiology 23:121-142 
D4: Eskola, J. et al (1 990) Vaccine 8:1 07-1 1 0 
D5: WO 96/33739 (also cited in the application) 

2.3 D1 relates to the use of bacterial lipoproteins in inducing humoral immunity in 
response to polysaccharide antigens. For this purpose D1 discloses preferred 
immunogenic conjugates consisting of Haemophilus influenzae lipoprotein D 
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(LPD) conjugated to polysaccharide antigen derived from Streptococcus 
pneumonie serotypes 6B or 14 or to capsular polysaccharide antigen from 
Haemophilus influenzae b (Hib). In one of the two described methods for 
preparing these conjugates, the LPD is directly covalently attached to the 
polysaccharide after CDAP activation of the polysaccharide. In a passive mouse 
protection experiment full protection was observed with anti-PS 6B-LPD 
conjugates (cf page 7, lines 17-26 and Example 12 on pages 20-24). 

D2 discloses vaccines comprising polysaccharide conjugate antigens consisting of 
protein D of Haemophilus influenzae directly conjugated to capsular 
polysaccharide antigen (PRP) derived from Haemophilus influenzae type b (Hib) 
(cf PRP vaccines on the left column of page 501 1). These vaccines were 
protective in an experimental rat model of Hib strain-Minn A-induced otitis media 
(cf last 22 lines of the discussion on the right column of page 5015). 

However, neither the use of LPD nor protein D from Haemophilus influenzae as a 
carrier for multiple polysaccharide antigens in the same composition is either 
disclosed or suggested in any of the aforementioned D1 or D2. 

D3 refers to polyvalent pneumococcal polysaccharide-protein conjugate vaccines 
(cf Table 3 on page 134), to protective antibody-eliciting S. pneumonie protein 
antigens (pneumolysin, PspA, PsaA) and to their use in a combined mixture or in 
the form of polysaccharide-protein conjugates (see on page 135, the second 
paragraph on the left column and the paragraph bridging the left and right 
columns). 

D4 analyses the reactogenicity and immunogenicity of combined vaccines 
consisting of Hib conjugate vaccine (PRP-diphtheria toxoid), a pneumococcal 
(PNC) 23-valent vaccine and tetravalent (MenACYW) or divalent (MenAC) 
meningococcal vaccines and suggests a preferred vaccine combination containing 
all these components, in particular T-dependent conjugated forms of both 
meningococcal and pneumococcal vaccines that could be given in infancy 
together with a Hib conjugate (cf last paragraph in the left column of page 110). 
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D5 discloses the use of 3D-MPL and saponin as adjuvants in vaccines containing 
meningococcal or pneumococcal polysaccharide antigens (cf page 1, lines 8-16, 
page 2, lines 1 9-23 and page 3, first paragraph) 

2.4 The undesirable carrier-induced epitope suppression effect associated with the 
use of T-cell highly immunogenic protein carriers as TT (tetanus toxoid) or DT 
(diphtheria toxoid) constitutes a drawback well known to the skilled person 
confronted with the formulation of vaccines based on polysaccharide antigens of 
pathogenic bacteria (see description page 6, line 21 to page 8, line 3) . 

Contrary to the apparent results to be expected, the data provided in the 
application (see Examples) seemingly substantiate that protein D from 
Haemophilus influenzae is particularly suitable for minimising such epitopic 
suppression effects in combination vaccines where multiple polysaccharide 
antigens are conjugated onto protein D (cf application page 25, lines 5-16 and 
page 27, lines 4-8). 

The advantageous property associated with the use of protein D from 
Haemophilus influenzae as a carrier for multiple polysaccharides in the same 
composition disclosed in the application seems to be non-obviously derivable from 
any of the prior art documents cited in the International Search Report, either if 
they are considered alone or in combination. Accordingly, present Claims 1-18 
would in principle appear to relate to novel and inventive subject-matter which 
satisfies the criteria set forth in Art. 33(2) and (3) PCT. 

2.5 Industrial applicability (Art. 33(4) PCT) 

For the assessment of the present Claims 15 and 18 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT Contracting States. 

The patentability can also be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 
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SECTION VII 

1 . Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1-D4 is not mentioned in the description, nor are 
these documents identified therein. 

2. The terms "Sepharose" (page 32, lines 12 and 16), "Sephacryl" (page 33, line 8; 
page 63, line 25 and page 66, line 29), "Maxisorp Nunc" (page 47, line 8) and 
"Tween" (page 47, line 11) appear to be registered trade marks, but have not 
been acknowledged as such. 

SECTION VIII 

1 . For the sake of clarity (Art. 6 PCT) the immunogenic composition according to 
Claim 1 should have been defined, for instance, as: "An immunogenic composition 
comprising a plurality of (different) polysaccharide conjugate antigens, each 
conjugate consisting of a polysaccharide antigen derived from a pathogenic 
bacterium 

2. The embodiments of the invention identified in the present application as aspects 
(A) and (B), which are described on page 1 , lines 6-1 1 ; page 2, line 27-page 6, 
line 7; page 8, line 15-page 10, line 17; page 10, line 27-page 18, line 26 and 
page 18, line 27-page 22, line 15 do not fall within the scope of the claims. This 
inconsistency between the claims and the description leads to doubt concerning 
the matter for which protection is sought, thereby rendering the claims unclear 
(Article 6 PCT). 

3. It would appear that on page 53, lines 1-2 were meant to read "... in some clinical 
trials, that is, anti-polysaccharide antibody is insufficient to protect...". 
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Claims 



1. A polysaccharide conjugate antigen comprising a polysaccharide antigen derived 
from a pathogenic bacterium conjugated to protein D from Haemophilus 
influenzae or a protein D fragment thereof. 

2. A polysaccharide conjugate as claimed in claim 1 wherein the polysaccharide 
antigen is selected from the group consisting of: Vi polysaccharides from 
Salmonella typhi, meningococcal polysaccharides, polysaccharides and modified 
polysaccharides of group B meningococcus, polysaccharides from Staphylococcus 
aureus, polysaccharides from Streptococcus agalactiae, polysaccharides from 
Streptococcus pneumoniae, polysaccharides from Mycobacteria, polysaccharide 
from Cryptococcus neoformans, lipopolysaccharides of non-typeable 
Haemophilus influenzae, capsular polysaccaharide from Haemophilus influenzae 
b, lipopolysaccharides of Moraxella catharralis, lipopolysaccharides of Shigella 
sormei, and lipopeptidophosphoglycan (LPPG) of Trypanosoma cruzi. 

3. An immunogenic composition comprising a plurality of polysaccharide conjugate 
antigens as claimed in claims 1 or 2. 

4. An immunogenic composition as claimed in claim 3 comprising Streptococcus 
pneumoniae polysaccharide antigens from at least four Streptococcus pneumoniae 
serotypes. 

5. An immunogenic composition as claimed in claims 3 or 4 additionally comprising 
at least one Streptococcus pneumoniae protein antigen. 

6. The immunogenic composition of claim 5, wherein the protein antigen is an outer 
surface protein or a secreted protein of Streptococcus pneumoniae or 
immunologically functional equivalents thereof. 
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7. The immunogenic composition of claims 5 or 6, wherein the protein antigen is a 
toxin, adhesin or lipoprotein of Streptococcus pneumoniae or immunologically 
functional equivalents thereof. 

5 8. The immunogenic composition of claims 5-7, wherein the protein antigen, or 
immunologically functional equivalent thereof, is selected from the group 
consisting of: pneumolysis PspA or transmembrane deletion variants thereof, 
PspC or transmembrane deletion variants thereof, PsaA or transmembrane deletion 
variants thereof, glyceraldehyde-3-phosphate dehydrogenase, and CbpA or 
1 0 transmembrane deletion variants thereof. 

9. An immunogenic composition comprising a Neisseria meningitidis - protein D 
polysaccharide conjugate antigen. 

15 10. An immunogenic composition as claimed in claim 9 wherein the polysaccharide 
antigen is derived from N. meningitidis serotypes A, C or Y or a combination 
thereof. 

11. An immunogenic composition comprising a Haemophilius influenzae b - protein 
20 D polysaccharide conjugate antigen. 

12. An immunogenic composition comprising conjugated capsular polysaccharides of 
Haemophilius influenzae b, meningococcus C and meningococcus Y, wherein the 
carrier protein for at least one of the polysaccharides is protein D from H 

25 influenze. 

13. An immunogenic composition comprising conjugated capsular polysaccharides of 
Streptococcus pneumoniae, Haemophilius influenzae b, meningococcus C and 
meningococcus Y, wherein the carrier protein for at least one of the 

30 polysaccharides is protein D from H. influenze. 
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14. The immunogenic composition of claims 12 and 13, wherein all of the 
polysaccharide antigens are conjugated to protein D, with the proviso that the 
polysaccharide from Haemophilius influenzae b is conjugated to tetanus toxoid. 

5 15. The immunogenic composition of claims 12 and 13, wherein all of the 
polysaccharide antigens are conjugated to protein D. 

16. An immunogenic composition as claimed herein additionally comprising an 
adjuvant. 

10 

17. An immunogenic composition as claimed in claim 16 wherein the polysaccharide 
- protein D conjugate antigen is adsorbed onto aluminium phosphate. 

18. An immunogenic composition as claimed in claim 16 wherein the adjuvant is a 
1 5 preferential inducer of a TH1 response. 

19. An immunogenic composition as claimed in claim 18, wherein the adjuvant 
comprises at least one of the following: 3D-MPL, a saponin immunostimulant, or 
an immunostimulatory CpG oligonucleotide. 

20 

20. An immunogenic composition as claimed herein for use as a medicament. 



21. A vaccine comprising the immunogenic composition of claims 3-19. 

22. A method of producing an immunogenic composition to a pathogenic bacterium 
comprising the steps of: 

isolation of a polysaccharide antigen from said pathogenic bacterium; 
activation of the polysaccharide; and 
conjugation of the polysaccharide to protein D. 
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23. A method of treating a patient suffering from, or susceptible to, infection from a 
pathogenic bacterium comprising administering an effective amount of an 
immunogenic composition as claimed herein. 
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INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
mtemationaJ application, rt should however be emphasized that, since ail parts of the international application (claims 
descnption and drawings) may be amended during the international preliminary examination procedure, there is usuaJly 
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Letter (Section 205(b)): 
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